General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



03 

d* 

V 

A 



HCNM TYPE II HEPORr (.NOVEMBER 1,1977) 7.6 - 1 to. 3 e 

....... ............. ....... ^ ^ ^ 

APPLICAilON OF HCMM SATELLITE DATA TO MINERAL EXPLORATION 


D. PR.-.' IPAL INVESTIGATOR: R. J. P. LYON 

DEPARTMENT OF APPLIED EARTHSC I ENCES 

STANFORD UNIVERSITY. STANFORD, CA. , 94303 

PHONE: (413) 497-2747 

C: INVESTIGATION }♦ HCM-014 NASA CONTRACT NAS3-2410A 


D. TECHNICAL MONITOR: w. C. BROPER ICK, CODE 902, NASA GODDARD 

Gf EEN3ELT, MARYLAND, 20771 


PHONE; (301) 992-A394 
E. PERIOD: JULY 1-OCTOBER 31,1977 


iviilstHe uodtr NASA tponionhip 
In the interest of early and "tide dh- 
termination of Earth Pesourcts Sirrvty 
Piagram intormatron and wilhoul iuNdy 
•or ir*r •* r»»d« tWeoi.” 


( 


int»**^* TEN (10* COPIES TO BE MAILED TO TECHNICAL MONITOR 


(?78-1C036) APPLICMtON OF HC1M SA12LLITR 
DATA IT MINERAL EXFLOBATICN PrO'iross 
Report, 1 Jui. - J1 Och. 1977 {Stanford 


N78-1350d 


Ui.iv.) 5 p hC A02/MF A01 


CSCL CdG Dricldb 

GJ/4J 00036 


/-/CM- Oif 




O T-*. : V — D 

OCT c |9/ / 

SIS i 902.6 


DEC J9;7 


sn Fiui^ 


Dj| 






I 




U~3 PHOrOGi^APHY • Th 9 qudlitij oF th* D •< M> mu 1 1 i b^and photographij 
po«itiv» copies received bg us is really so poor as to be essentially 
useless. 

The format of these films is with FOUR lens images on a single 
9 ,X 9 inch width of film. This set of positives has two of the 
lenses out of focus ( tl2 a.*:d M3) so that their images are badly blurred. 
Uh ether this is in the original Film transport, or in the subsequent 
production oF the positives, is not clear. In addition the positives 
are often spotted. From what seems to have been scratches or dirt on 
the negatives, and that also leads to their poor quality. 

I would prefer to have the negatives examined closely 
(especially M13 and 26 over my target), to ascertain if better 
quality transparency prints can be made, before Iwork with them any 
f u r t ;i a r . 

D. ACCQMPt ISHtdENTS 


See text. 

C. SIGNIFICANT RESULTS 

See text 

D. PUDLICATIQNS 


Mono. 

E. RECOMNEMDATIONS 


Mono 


F. DATA UTILITY 


Too early to say as yet. 


ORIGINAL PAGE IS 
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TYPE II PPOGi^ESS RcPOrti 

1. WrjRK ACCOMPLISHED Octob*r, 19. 1977 

Kield mi»dsuren)»nts coincident uith U-2 and P3(MM9)data acquisition 
uer# made August 8~9> 1977 at tuio soecific sites near Ver ington. Nevada. 

Our research objectives utere to investigate the relationship of thermal 
parameters (to define rock densitg)>for mineral exploration. The 
mission u>as designed to correlate overflight data over Yerington to three 
local ground calibration sites. and thence to further test the validity 
of our thermal models. 

In order to meet these objectives many types of data were collected 
every 30 minutes over a 24 hour period. Temperatures of the soil 

N 

surface were measured using thermal-couple sensors. and PHT-4. and PRT— 5 
radiation temperatures were recorded. The field team also recorded soil 
temperatures at various depths, net ra'iiatian. and radiant flux incident 
upon the ground surface. Exotach (Landsat band) radiometers were 
employed to measure surface albedo. Other data described the local 
meteorological conditions included the air temperature just above the 
soil-air interface and approx imately one meter above the soil, near 
surface humidity, wind velocity, and percent cloud cover. Soil moisture 
samples were taken at depths corresponding to soil temperature probes. 

A. MAIN DUMP SITE (ANACONDA WEED HEIGHTS MINE) 

The main data recording station was located on the Anaconda Co. *s 
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t era C i r ? 


iva'iyi u.-*ra olacjd h-r^ath the surf see, and 


ror ojch. r-5 f*» r »in4n t i <u*r» to Jetirnln-* th># surficj 

t^i'ap »r .1 1 vJ:* .»•» 

3. LEACH rni.ND SITE (ANACCNDA WccO hEIGHS MINE) Pa<-l, , 

0 . 

AdJitlonal in* jnurf»m*nts u^re nada ;st a 1 arq ». ter-f 1 1 1 sd 

l*3ch pond near th<? dump sit*. Tuo recording thermometers u«re used 

to record the temperature of the leach mater continuously during the 

24 hour data colleccion period. 

Cne probe mas placed 4 inches From the bottom 
oF the pond approi iinately 10 to 13 feet amau From a large outlet pipe 
from mhich the flom mas heavy but nearly constant. The second probe 
mas placed 3 inches from the pond bottom in a calmer area amay from any 
constant flom. noth probes mere mounted in separate mood blocks and 
both placad a fern Feet from the shore. 

In addition, at the Main Dump site a mell insulated mooden box. 

( 18" X 1 8“ X 18" ) < mas filled mith dry Ottama sand mhich has knomn thermal 
parame ters. including tnermal inertia. Te.mperature measurements of 
the surFaco and at various depths mere recorded during the 24-hour period 
C MACA.9THUR SITE (ANACOND.A, NUR TH PROSPECT) 


The second recording station mas located at the Anaconda Co. 's 
Macarthur prospect on a desert mash covered mith sparse vegetation. 
Similar measurements as recorded at the dump site mere again made at 
this site. mhich mas about 4 miles north of the others. 


3. CONTINUING RESEARCH 

Field measurements coincident mith acquisition of the P3(MMS) 
scanner d.ata mill be used to carrel ot» the knomn thermal conditions 
jiiJ prcpertle-i at the test sites ts the surrounding areas. The dat.s 
:-..li 2 -:t?d from tre " c. j.nJ J o.t " (mith .s kn imn t.hermai insrtia ) mill 
b? used to verify recorded or assumed me t er o 1 og i ca 1 conditions. 

ira .icgui .ia-i :sn Iit.-s u -»d mith the nur tnermel property 
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njUfli <«c to cJisck ch*ir veracity .in'! 

r r*j J uc i b t. I 1 ty IJI t tin-* t ? I y ui ui&h to detarmina iP these models can 
be uiod in o prelictlva mode for therms) property determinations. 

3 . D.Ma received T.D OCTOBER 20. 1977 


U-.2; calibrated vhermal and visible HCMR data 
F- light la 2132-2138 
19 113,‘)-1142 

1 IS. Nu 1 1 i band • l/!4 Photography 2 flight lines 

(VE.RY POOR QUALITY, out of focus on two sets of lenses) 

P3-MMS: Visicordar paper products 

Paper Scrip Charts 

Lo5-4000496 and 497 
Lo3-400O498 i>nd 499 

Zeiss color positive film (EXCELLENT QUALITY) 

Mission 366 Roll 11 Frames 103-203 


4. DATA RECORDS REQUESTED AT OCTOBER 20. 1977 


P3 (Mils) DIGITAL DATA TAPES. FOR SIX CHANNELS AT LEAST. 


GMT 220:10:13:00 

to 

10; 21: 43 

03: 45 minutes 

: 10: 30: 37 

to 

10: 34- 20 

03: 43 

: 22: 13: 34 

to 

22; 19- !6 

03. 42 

: 22: 29: 20 

to 

22: 33: 00 

03: 40 
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